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(57) A cooling arrangement of a heating device of 
the tight irradiation type in which, even when the wafer is 
heatedtoahighternperatureof roug^ C, 
the respective parts, such as the arc tube portion ol the 
lamp the insertion portion, the sealing area and the like 
can be easily controlled to a suitable temperature is 
achieved in a heating device of the light irradiation type, 
in which several lamps are disposed in a fight irradiation 
chamber, each lamp having an arc tube portion, at least 
one insertion portion and at least one sealing area 
arranged on an at least one end of the arc tube portion, 
by trie provision of a mirror which reflects the light from 
the arc tube portions behind the arc tube portions of the 
(amps and which has openings through which the inser- 



FIG. 5 



tkxi portions and the sealing areas pass; a cover cham- 
ber which has a plate with openings through which the 
sealing area of the temp? pass, and a cover with an 
opening for cooling air, and a wind box which is located 
between the plate of the cover chamber and the mirror 
and which is connected via a channel to an air mover, 
ag., a blower, for drawing in or blowing in a coofing air 
flow. The air mover is connected to the opening for cool- 
ing air in the cover via the openings of the cover cham- 
ber plate, the wind box and the channel and being 
connected to the opening for cooling air in the light irra- 
cSation chamber via the openings of the mirror, the wind 
box and the channel. 
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tMG causes dfciion and buning through of the fte- 
ment 12. The service We of the foment 12 there- 
fore becomes shorter. Since the vaporized haJogen 
gas diminishes, the phenomenon occurs that the 
vaporized tungsten is deposed on the inner wall of 
the arc tube portion 7 without reaction with the hal- 
ogen. When blackening occurs, the radiant energy 
from the fiament 12 is absorbed by the blackened 
area. The wafer 3 can therefore no longer be irradi- 
ated with a stipulated energy. The insertion portion 
8 must therefore have a temperatire of at least 
equal to 250* C. Since the insertion portion 8 is an 
area which does not contribute to light irradiation of 
the wafer 3 and is not provided with an emission 
part of the filament 1 2, the temperature in this area 
often becomes low. K is therefore necessary to con- 
trol the temperature of the insertion portion 8 to a 
suitable temperature. 

4. The heat treatment device for the wafer 3 must 
heat the wafer to a temperature of 800 to 1 200* C. 
Recently, an oxide layer has been produced in gen- 
eral at 1 1 50* C. When the lamp 4 is operated using 
the device shown in Fig. 1, no cooling of the lamp 4 
is accomplished. To keep the temperature of the 
bub of the arc tube portion 7 of the lamp 4 less than 
or equal to 800* C. the maximum power per uut of 
length of the filament which can be sifiptied to the 
lamp 4 is 60 W/cm; this is not adequate for heating 
of the wafer 3 to 800 to 1200* C. 

[0011] To eftminate the above described defect rt can 
also be imagined that the lamp input power can be 
increased and cooling air blown onto the lamp 4 at the 
same time to cool it However, here only the tempera- 
ture of the area of the lamp 4 on which cooling air is 
blown (the side opposite the mirror 5) is reduced, it 
being difficult for the cooling air to penetrate into the gap 
between the mirror 5 and the lamp 4. Therefore, it is drf- 
ftcutt to cool this area (the area opposite the mirror 5). 
Furthermore, in addrtion to temperature control of the 
arc tube portion 7, It Is necessary to keep the sealing 
area 11 and the insertion portion 8 in the above 
descrfced temperature range. As a result in each part 
there must be several temperature control devices, 
causing the disadvantage that the device has a compli- 
cated arrangement 

Summary of the Invention 

[0012] The invention was devised to eliminate the 
above described disadvantages of the prior art There- 
fore, a primary object of the present invention is to 
devise a cooling arrangement of a heating device of the 
light irradiation type in which, even when the wafer is 
healed to a high temperaUfe of roughly 800 to 1200* C. 
the respective part such as the arc tube portion of the 
lamp, the insertion portion, the sealing area and the Ifaa 
can be easfly controled to a suitable temperature. 



[0013] This object is achieved in accordance with the 
present invention by a healing device of the fight irracfia- 
tion type in which several iampG are presided in a light 
irradiation chamber, each lamp consisting of an arc tube 
5 portion, insertion portions and sealing areas which ar 
each arranged on the ends of the arc tube portion, com- 
prising the following: 

- a mirror, which reflects the light from the arc tube 
10 portions, behind the arc tube portions of the lamps 

and which has openings through which the inser- 
tion portions and the sealing areas pass; 

- a cover chamber which has a plate with openings 
through which the sealing area of the lamps pass, 

is and a cover with an inlet opening tor cooling air; 
and 

- a wind box which is located between tie plate of the 
oover chamber and the mirror, and which is con- 
nected via a channel to an evacuation means, the 

20 evacuation means being connected to the inlet 
opening for coding air in the cover via the openings 
of the cover chamber plate, the wind box and the 
channel, and being connected to the inlet opening 
for cooling air in the Bght irradation chamber via the 

25 openings of the mirror, the wind box and the chan- 
nel. 

[0014] The object is moreover advantageously 
achieved according to the invention in that the above 
90 deserted cover is provided with an inlet opening for 
cooling air in which the size of the opening can be 
changed. 

[0015] In adefition, the object is advantageously 
achieved in accordance with the invention by a heating 

35 device of the Bght irracfiation type in which there are sev- 
eral lamps in the fight irradiation chamber, the respec- 
tive lamp consisting of an arc tube portion and insertion 
portions and sealing areas which are arranged each on 
the ends of the arc tube portion, compri si ng the follow- 

40 ing: 

- a mirror which reflects the light from the arc tube 
portions behind the arc tube portions of the lamps 
and which has openings through which the inser- 
ts tion portions and the sealing areas pass; 

- a cover chamber which has a plate with openings 
through which the sealing areas of the lamps pass, 
and a cover with an outlet opening tor cooling air; 
and 

so - a wind box which is located between the plate of the 
cover chamber and mirror and which is connected 
via a channel to an air injection means, air being 
blown in by this air injection means via the channel, 
the wind box and the openings of the plate of the 

55 cooling air outlet opening of the cover, and ar being 
blown in through the channel, the wind boc the 
openings of the mirror and the light irraciation 
chamber into the cooling air outlet opening of the 
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16 of the plate 10 the amount of cooing air in the seal- 
ing areas 11 can be controlled. 
[0027] The measure that the fused silica glass window 
9 is located between the lamps 4 and the wafer 3 can 
prevent the air flow due to the lamp cooling air from 
influencing the atmosphere in the vicinity of the wafer 3. 
Here, the inlet opening for the lamp coding air 22 is 
located between the fused silica glass window 9 and the 
lamps 4. 

[0028] This arrangement of the light source part of the 
device makes it possible to bring the temperature of the 
respective part of the tamp 4 to the desired tempera- 
tures even if the lamp is supplied with a power per unit 
of length of the f lament from 80 to 120 W/cm and the 
wafer has been heated to 800 to 1200 # C. This means 
that the surface temperature of the lamps can be cooled 
to a temperature of 600*C or less because the cooling 
air from the inlet opening 22 from the surfaces of the 
lamps 4 penetrates into the gap between the lamps 4 
and the minor 5 and cools ad the arc tube portions 7 of 
the lamps 4. 

[0029] This cooftng air thus has a high temperature 
because heat has been taken from the lamp 4. Subse- 
quent passage of this cooing air through the openings 
6 and through the vicinity of the insertion portions 8 of 
the wind box 13 makes rt possfcle to keep the tempera- 
ture in the vicinity of the insertion portions 8 at least 
equal to 250* C. Therefore, shorte nin g of the service fife 
of the filaments 12 and blackening of the lamps 4 as a 
result of a drop in temperature of the insertion portions 
8 can be presented. H the size of the inlet opening 22 
can be controlled, a suitable amovrt of air can be 
attained and the temperature of the arc tube portions 7 
and of the insertion portions 8 of the lamps 4 can be 
easily controlled. 

[0030] The sealing areas 11 can be cooled to 350°C 
or less by the measure that cooling air at room temper- 
ate penetrates from the cooling air inlet opening 17 in 
trie cover 14 and cools the sealing areas 11. This cool- 
ing air which has cooled the sealing areas 11 passes 
through the openings 1 6 of the plate 1 0 and roaches the 
wind box 13. If the size of the inlet opening 17 of the 
cover 14 can be controlled, a suitable amount of cooling 
air can be attained and the temperature of the sealing 
areas 11 and of the insertion portions 8 of the lamps 4 
can be easSy controBed 

[0031] In the following, using Fig. 8 another embodi- 
ment of the invention will now be descnbed. In the 
embodiment shown in Figs. 5-7, the evacuation means 
21 is connected to the channel 20 which is connected to 
the wind box 13 and cooling is performed by evacuation. 
In the embodiment shown in Fig. 8. instead of the evac- 
uation means 21 (bower) v an air injection means 30 
(compres s ed air feed means) is connected and cooling 
is performed by blowing in air. However, the remainder 
of the arrangement in this case is essentially identical to 
the arrangement in the embodiment shown in Figs. 5-7. 
[0032] In the operation of lamps 4, the compressed air 



feed means 30 is operated and air is blown into the wind 
box 13. The air blown in by the compressed air feed 
means 30 passes through the channel 20 and passes 
as cooling air from the wind box 13 through the open- 

5 ings 6 which are penetrated by the insertion portions 8 
of the lamps 4. The cooling air penetrates into the gap 
between the lamps 4 and the mora 5. cools the lamps 
4 and is evacuated to the outside (discharged) from the 
cooling air outlet opening 34 of the light irraoSatfon 

10 chamber 1. 

[0033] Furthermore, as shown in Ftg. 8, in the mirror 
5, in the vicinity of the arc tube portions 7 of the lamps 4 
there are ventilation passages 31 which are several 
openings with a small diameter or which are slotted 

15 openings. Thus, the cooling air flows into the ventilation 
passages 31 . The air blown into the wind box 13 passes 
as cooing air through the ventilation passages 31. is 
blown into the arc tube portions 7 of the lamps 4 and 
cods the lamps 4. 

20 [0034] On the other hand, the air blown in from the 
compressed air feed means 30 passes from the wind 
box 13 through the opening s 16 of the plate 10, cools 
the sealing areas 1 1 of the lamps 4, and is evacuated to 
the outside (discharged) also from the coofing air outlet 

25 opening 33 of the cover 14 of the cover chamber 15. 
[0035] As in the above descnbed ernbodiment the 
size of the cooling air outlet opening 33 of the cover 14 
of the cover chamber 15 is controlled in the manner 
described in Fig. 7, and thus, the amount of cooling air 

30 in the sealing areas 1 1 is controlled. 

[0036] Even if cooling has been produced by blowing 
in air, the temperature of the respective part of the 
lamps 4 could be brought to the desired temperature as 
in cooling by drawing in air. 

as [0037] This means that the cooling air from the open- 
ings 6 penetrates from the surfaces of the lamps 4 into 
the gap between the lamps 4 and the minor 5, and cools 
all the arc tube portions 7 of the lamps 4. Furthermore, 
the cooling air is blown from the ventilation passages 31 

40 into the arc tube portions 7 of the lamps 4 and thuscool- 
ing is produced. Therefore, the temperature of the lamp 
surface can be cooled to 800*C or below. 
[0038] The temperature in the vicinity of the insertion 
portions 8 is controlled with consideration of the equiiib- 

45 hum between the heat as a result of heat conduction 
from the arc tube portions 7 and cooling by the cooling 
air and by controlling the amount of air blown in. Fur- 
thermore, the amotrrt of cooling air can be controlled to 
a suitable amourt of air by the tact that the size of the 

so cooling air outlet opening 34 from which the cooling air 
is evacuated can be controlled. 
[0039] Additionally, a cover 32 can be provided to pre- 
vent the insertion portions 8 from being olrectly affected 
by the cooling air, as is shown in Fig. 8. when the inser- 

55 tion portions 8 have been cooled to excess and the hal- 
ogen cycle can no longer be maintained. In this way, the 
temperature in the vicinity of the insertion portions 8 can 
be kept at least equal to 250 # Q 
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FIG. 3 
(PRIOR ART) 
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